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(54) Method for solving the music-on-hold problem in an audio conference 



(57) A solution to the music-on-hold problem asso- 
ciated with audio conference calls. The music on-hold- 
problem occurs when a conferee having music-on-hold 
puts the conference call on hold, resulting in a continu- 
ous stream of music being transmitted to the other con- 
ferees. Such a conferee is called an offending conferee. 
The solution presented herein is to prevent music-on- 
hold signals emanating from an offending conferee from 
being passed through an audio conference bridge to the 
other conferees. This is accomplished, in particular em- 



bodiments, by directing a merging/summing subsystem 
of the audio conference bridge to temporarily stop com- 
bining audio emanating from the offending conferee 
from being combined or merged onto audio channels 
through which the other conferees communicate on the 
audio conference. Once the music-on-hold is terminat- 
ed, the offending conferee can rejoin conference call by 
sending a signal that directs the merging/summing sub- 
system to resume the combining of audio signals ema- 
nating from the offending conferee onto the audio chan- 
nels of the other conferees. 
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Description 

Field of tlie Invention 

[0001] The present invention relates to the field of tel- 
ecommunications, and more particularly to a method for 
solving the "music-on-hold" problem associated with 
conference calls. 

Background of the Invention 

[0002] Conference call is a feature provided by many 
telecommunications systems. This feature intercon- 
nects a plurality of parties, called conferees, in such a 
way that they can all speak with one another at the same 
time. 

[0003] The part of the telecommunications system 
which implements this feature is hereinafter referred to 
as the "audio conference bridge". Typically, the audio 
conference bridge of a telecommunications system is 
incorporated into a PBX or a network switch. In some 
systems, however, an audio conference bridge may be 
provided by a device or system that is completely sep- 
arate and distinct from a PBX or a network switch. No 
matter what part of a system the audio conference 
bridge is incorporated into, a conference call is typically 
established by connecting each conferee to the audio 
conference bridge through an audio channel, where 
each audio channel is composed of an incoming audio 
channel and an outgoing audio channel The outgoing 
audio channel carries audiof rom theconferee's terminal 
equipment to the audio conference bridge, and the in- 
coming audio channel carries audio from the audio con- 
ference bridge to the conferee's terminal equipment. As 
a result, during a conference call, audio travels from the 
terminal equipment of a particular conferee through its 
outgoing audio channel to the audio conference bridge 
which merges and/or combines the audio onto the in- 
coming audio channels connected to the other confer- 
ees, thereby enabling the particular conferee to send 
audio or speak to all the other conferees at the same 
time. 

[0004] A problem that occurs in conference calls is the 
so-called music-on-hold problem. TTiis problem occurs 
when a conferee who has an active music-on-hold fea- 
ture puts the conference call on hold to, for example, 
answer another incoming call, at which point the other 
conferees are subjected to a stream of music that con- 
tinuously interferes with their audio conference. A con- 
feree who causes such a continuous stream of music is 
considered to 'offend' the conference call, and thus is 
referred to herein as the "offending conferee'. And, the 
audk> channel through which the offending conferee's 
terminal equipment transmits the music-on-hold signals 
to the conference bridge is referred to herein as the "of- 
fending audio channel.' 

[0005] The conventk>nal solution to the music-on-hold 
problem is to drop the offending conferee from the con- 



ference call by disconnecting the offending audio chan- 
nel from the audio conference bridge. The disconnect 
of the offending audio channel results in a permanent 
disconnect of the offending conferee from the commu- 

s nicatlons system. Such a permanent disconnect is not 
always desirable because the offending conferee may 
still have had a useful role to play in the conference call. 
Moreover, later reconnecting the offending conferee 
may require that one of the remaining conferees take 

10 the time to reactivate the conference call feature and re- 
dial the offending conferee^s number, and/or seek oper- 
ator assistance to establish a new audio channel be- 
tween the offending conferee's terminal equipment and 
the audio conference bridge. 

IS 

Summary of the Invention 

[0006] The present invention is a method and appa- 
ratus for preventing music-on-hold signals from being 

20 transmitted from an offending conferee to the other con- 
ferees without having to permanently disconnect the of- 
fending audio channel from an audio conference bridge. 
Instead, the music-on-hold signals transmitted on the of- 
fending audio channel by the offending conferee are 

25 prevented from being merged onto the audio channels 
connecting the other conferees to the audio conference 
bridge, thereby preventing the offending conferee from 
communicating on the audio conference. The term "mu- 
sic-on-hold signals" as used herein includes music and 

30 talk-radio signals generated by a radio station. When the 
offending conferee terminates music-on-hold, the audio 
transmitted by the offending conferee can then again be 
merged on to the audio channels connecting the other 
conferees to the conference bridge, thereby re-joining 

35 the offending conferee to the audio conference. Advan- 
tageously, the present invention eliminates the music- 
on-hold problem while enabling the offending conferee 
to rejoin the audio conference without operator assist- 
ance and without interrupting the other conferees. 

40 [0007] In particular embodiments, the apparatus is an 
audio conference bridge that has a merging/summing 
subsystem, a music detector, a central processing unit, 
a message generator, and a touch-tone detector. The 
merging/summing subsystem is operable to take audio 

45 transmitted from a conferee's terminal equipment 
through its outgoing audio channel to the audio confer- 
ence bridge, and merge that audio onto the audio chan- 
nels connecting the other conferees to the audio con- 
ference bridge. Such a merging/summing subsystem is 

50 presently part of and/or utilized by conventional audio 
conference bridges. The music detector is operable to 
monitor the audio signals transmitted from each confer- 
ee on its respective audio channel and detect the pres- 
ence of music-on-hold signals thereon. This function 

ss can be performed, for example, by an energy monitor 
which is a standard component of conventional audio 
conference bridges. The central processing unit is op- 
erable to direct the merging/summing subsystem to stop 
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combtning audio from an offending conferee onto the 
audio channels connecting the other conferees to the 
audk> conference bridge, thereby preventing the offend- 
ing conferee from communicating on the audio confer- 
ence. The message generator is operable to inform the s 
offending conferee that he/she has been temporarily 
disconnected from the audio conference due to music- 
on-hold. and for informing the offending conferee which 
touch-tones to press to rejoin the conference. The touch 
tone detector is operable to detect touch tone signals 
transmitted by the conferees on their respective audio 
channels. 

[0008] In particular embodiments, the just-described 
audio conference bridge is operable to provide a graph- 
ical user interface (GUI) through the terminal equipment 
of one or more of the conferees. The G U I , in accordance 
with the principles of the present invention, may include, 
for example, graphical representations of the conferees, 
graphical representations of the sound level control of 
the audio received from each conferee, and graphical 
representations of anti-music-on-hold buttons associat- 
ed with each conferee. Activating or selecting the graph- 
ical representation of the anti-music-on-hold button as- 
sociated with an offending conferee infonns or signals 
the audio conference bridge to prevent audio from the 
offending conferee from being merged onto the audio 
channels connecting the other conferees to the audio 
conference bridge, as described above. When this hap- 
pens, the audio conference bridge is operable to acti- 
vate the message generator which plays a message to 
inform the offending conferee that he/she has been tenr^ 
porarily disconnected from the conference, activate the 
touch-tone detector which detects whether a reconnect 
signal has been sent from the offending conferee, and 
automatically reconnect the offending conferee to the 
audio conference when the reconnect signal is detect- 
ed. 

[0009] These and other features of the invention will 
become more apparent from the detailed description 
when taken with the drawings. The scope of the inven- 
tion, however, is limited only by the claims. 

Brief Description of the Drawing(s) 

[0010] FIG. 1 is a block diagram of a conventional tel- 
ecommunications system having an audio conference 
bridge operable to solve the music on hold problem as- 
sociated with conference calls in accordance with the 
principles of the present invention. 
[0011] FIG. 2 is a block diagram of an illustrative em- 
bodiment of the audio conference bridge shown in FIG. 
1. 

[0012] FIG. 3 is a pictorial view of an illustrative em- 
bodiment of a graphical user interiace provided through 
the terminal equipment of one or more conferees of a 
conference call by the audio conference bridge shown 
in FIG. 2. 



Detailed Description of Illustrative Embodiments of 
the invention 

[0013] Referring now to FIG, 1 there is shown an il- 
lustrative embodiment of a telecommunications system 
10 having audio conference bridges 7, 8 and 17 and au- 
dio conference bridge/PBX 9, each of which is individu- 
ally operable to solve the music-on-hold problem asso- 
ciated with conference calls in accordance with the prin- 
ciples of the present invention. As shown, telecommu- 
nications system 10 has-a public-swrtched-telephone- 
network (PSTN) 1 1 connected to a PBX 1 2 and an audio 
conference brklge/PBX 9. The public-swltched-tele- 
phone-network 11 has a network switch 13 connected 
to a network switch 16 and central offices 14 and 15. 
Network switch 16 is connected to audrc> conference 
bridge 17 and central offices 18 and 19. Central offices 
18. 19, 14 and 15 are connected to conferees 14. re- 
spectively. Central office 1 5 is further connected to au- 
dio conference bridge 8 and PBX 12. Central office 19 
is further connected to audio conference bridge/PBX 9. 
PBX 1 2 is connected to audio conference bridge 7 and 
conferees 5 and 6. Each of audio conference bridges 7, 
8 and 17 and audio conference bridge/PBX 9 are con- 
nected to kx^al phones 100. 

[001 4] In operation, telecommunications system 1 0 is 
operable to set up a conference call between conferees 
1-6 in a conventional manner. To illustrate, each confer- 
ee 1-6 first dials a phone number that directs the tele- 
communications system to connect the conferees 
through one of audio conference bridges 7. 8, 17 and/ 
or audio conference bridge/PBX 9. Since each of audio 
conference bridges 7. 8, 17 and audio conference 
bridge/PBX 9 are each operable to provide a conference 
call in accordance with the principles of the present in- 
vention, it is assumed, for purposes of explanation, that 
telecommunications system 10 connects conferees 1-6 
through audio conference bridge 1 7. That is, when each 
conferee 1 -6 dials the conference call phone number, it 
is assumed herein that telecommunications system 10 
connects the terminal equipment of each conferee 1 -6 
to audio conference bridge 17 through an available au- 
dio channel. Once connected to audio conference 
brkige 1 7, each conferee 1 -6 is requested to send, over 
its audb channel, a touch-tone code or password indi- 
cating that the conferee wishes to join the audkD confer- 
ence. As the touch-tone code is received from the con- 
ferees 1-6, audk> conference brkJge 17 connects the 
conferees 1 -6 to the requested audb conference so that 
conferees 1-6 can speak with one another at the same 
time. 

[001 5] The manner by whk^h audio conference bridge 
17 connects conferees 1 -6 to the requested audk) con- 
ference is known. Briefly, the audb transmitted by each 
conferee is merged or combined onto the audb chan- 
nels of every other conferee so that each conferee can 
speak and listen to every other conferee. Such a merg- 
ing or combining of the audio can be provided by a con- 
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ventionat merging/summing subsystem as utilized in 
conventional audio conference bridges. It is the merg- 
ing/summing subsystem of audio conference bridge 17 
that actually maintains the audio conference between 
conferees 1-6. 

[0016] Once an audio conference is established for 
conferees 1 -6, if one of the conferees has an active mu- 
sic-on-hold feature and puts the audio conference on 
hold, then that conferee, called the offending conferee, 
will transmit music-on-hold signals on the audio channel 
connecting the offending conferee to audio conference 
bridge 17. When this happens, audio conference bridge 
17 In accordance with the principles of the present in- 
vention is operable to prevent the music-on-hold signals 
from being merged by its merging/summing subsystem 
onto the audio channels connecting the other conferees 
to audio conference bridge 17, thereby preventing the 
other conferees from receiving the music-on-hold sig- 
nals during the audio conference. 
[001 7] The manner by which audio conference bridge 
17 (and thus audio conference bridges 7 and 8, and au- 
dio conference bridge/PBX 9) provides the just-de- 
scribed operabllity In accordance with the principles of 
the present Invention can be explained by describing the 
operation of a more detailed embodiment of audio con- 
ference bridge 17, Referring now to FIG. 2 there is 
shown an illustrative embodiment of a more detailed 
version of audio conference bridge 1 7, hereinafter re- 
ferred to as audio conference bridge 20. As shown, au- 
dio conference bridge 20 has a central processing unit 

21 connected to a music detector 22, a message gen- 
erator 23. a touch-tone detector 24 and a merging/sum- 
ming subsystem 25. Music detector 22. message gen- 
erator 23, touch-tone detector 24 and merger/summer 

25 are each connected to a time-division multiplexed 
(TDM) bus 26 which, in turn, is connected to input/output 
(I/O) modules 27 and 28. I/O module 27 has an interface 
for connecting TDM bus 26 to local phone lines, and 1/ 
O module 28 has an interface for connecting TDM bus 

26 to the trunk lines of a telecommunications system (e, 
g. the trunk lines connecting audio conference bridge 
17 to network switch 16, as shown h FIG, 1). 

[001 8] In operation, audio channels connecting a plu- 
rality of conferees to audio conference bridge 20 are 
coupled from local phone lines and/or network switches 
to TDM bus 26 through I/O modules 27 and 28. That is, 
the incoming audio channels containing audk> transmit- 
ted from the conferees to audio conference bridge 20 
are coupled to TDM bus 26, and outgoing audio chan- 
nels containing audio being transmitted to the conferees 
from audio conference bridge 20 are coupled from TDM 
bus 20 to the local phones lines arKJ/or the trunk lines 
of the telecommunlcatk>ns system to which audio con- 
ference bridge 20 is connected. When music detector 

22 detects that an incoming audio channel connecting 
one of the conferees to audio conference bridge 20 con- 
tains muslc-on-hold signals, music detector 22 Identifies 
the audio channel on which the music-on-hokl Is detect- 



ed, and reports the identified audio channel to central 
processing unit 21. Central processing unit 21 then di- 
rects merging/summing subsystem 25 to stop merging 
audio from the identified audio channel, or offending au- 

s dio channel, onto the audio channels connecting the 
other conferees to the audio conference bridge, and to 
stop merging audio from all the other conferees onto the 
offending audio channel. Once this is done, the offend- 
ing conferee will no longer be able to communicate with 

^0 the other conferees, and the other conferees will no 
longer hear the music-on-hold signals transmitted by the 
offending conferee. 

[0019] When this happens, central processing unit 21 
directs message generator 23 to send a continuous 
message over the offending audio channel to infomn the 
offending conferee that he/she has been temporarily 
disconnected from the conference due to the presence 
of music-on-hold, and that he/she can rejoin the confer- 
ence by transmitting a given reconnect signal. For ex- 

20 ample, message generator 23 may continuously trans- 
mit the message 'We have detected 'Music on Hold' 
from your line, and have temporarily disconnected you 
from the conference. To get back to the conference, 
please hit touch-tone one twice,' While message gen- 

2S erator 23 sends such a message, central processing 
unit 21 directs touch-tone detector 24 to continuously 
monitor the offending audk> channel for the touch-tone, 
or reconnect, signal. 

[0020] When touch-tone detector 24 detects the re- 

30 connect signal, it informs central processing unit 21 that 
the reconnect signal has been received. Central 
processing unit 21 then directs merging/summing sub- 
system 25 to resume the process of merging audio from 
the offending conferee onto the audio channels of all the 

35 other conferees, and vice versa. This enables the of- 
fending conferee to again speak and listen to the other 
conferees. As a result, in accordance with the principles 
of the present invention, the offending conferee can re- 
join the audio conference without operator assistance 

40 and without interrupting the other conferees. 

[0021] In particular embodiments, audio conference 
brkJge 20 Is operable to provide one or more conferees 
with a graphical user interface (GUI) that enables such 
conferees to control certain aspects of the conference 

^ call, and to inform or signal audio conference bridge 20 
when he/she hears music-on-hold signals emanating 
from one of the other conferees. The audio conference 
bridge can provide the graphical user interface by any 
desired means or method including but not limited to 

so simply sending a signal that directs the temninal equip- 
ment to locally generate and display the graphical user 
Interface through a monitor or screen on the terminal 
equipment, or generating a video signal representing 
the graphical user interface and sending the video signal 

55 to the temninal equipment for display on a screen or 
monitor. Just like a computer is operable to provkie a 
graphical user Interface through a computer monitor/ 
screen that enables a user to point and click a mouse 
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to signal the computer to take certain actions (e.g. to 
open an application such as a spread sheet program), 
so can an audio conference bridge in accordance with 
the principles of the present invention be operable to 
provide a graphical user interface through the confer- 
ee's terminal equipment to enable the conferee to make 
selections that informs or signals the audio conference 
bridge to take certain actions. A conferee provided with 
such a graphical user interface is hereinafter referred to 
as a GUI -enhanced conferee. 

[0022] Referring now to FIG. 3, there is shown a pic- 
torial view of an illustrative embodiment of a graphical 
user interface 30 that is provided through a monitor or 
screen of the terminal equipment of one or more of con- 
ferees 1 -6 by audio conference brkJge 20 in accordance 
with the principles of the present invention. As shown, 
graphical user interface 30 presents graphical represen- 
tations 31-36 of conferees 1-6, respectively^ graphical 
representations 37-42 ofthe sound level control ofthe 
audio received from each of the respective conferees 

1- 6, and graphical representatk>ns 43-48 of anti-music- 
on-ho!d buttons associated with each of the audio chan- 
nels connecting the respective conferees 1 -6 to the au- 
dio conference bridge. 

[0023] In operation, when a GUI-enhanced conferee 
hears or detects music-on-hokJ signals emanating from 
an offending conferee during the conference call, the 
GUI -enhanced conferee can direct audio conference 
bridge 17 to prevent the music-on-hold signals from be- 
ing transmitted to the other conferees by selecting a 
graphical representation of the anti-hold button associ- 
ated with the offending conferee. For example, if the 
GUI-enhanced conferee determines that music-on-hold 
signals are emanating from the terminal equipment of 
conferee I during the conference call, he/she can direct 
audio conference bridge 17 to prevent the audio signals 
from reaching the other conferees 2-6 by selecting 
graphical representation 43 of the anti-hokJ button as- 
sociated with conferee 1 . The selection can be done by 
simply pointing and clicking a mouse on graphical rep- 
resentation 43 on graphical user interface 30. Such a 
selection informs or signals audio conference bridge 17 
to prevent audb signals emanating from conferee 1 
from being transmitted to the other conferees, as de- 
scribed above. That is, selecting representation 43 will 
signal audio conference bridge 17 to prevent audio sig- 
nals emanating from the terminal equipment of conferee 
1 from being merged onto the audio channels connect- 
ing audb conference bridge 17 to the other conferees 

2- 6. 

[0024] While the invention has been particularly 
shown and described with reference to the telecommu- 
nications system shown in FIG. 1 , the audb conference 
bridge shown in FIG. 2, and the graphical user interface 
shown in FIG. 3, it will be recognized by those skilled in 
the art that modificatbns aiKi changes may be made to 
the present invention without departing from the spirit 
and scope thereof. For example, in particular embodi- 



ments, the invention may be carried-out in a PBX and/ 
or a network switch. In such embodiments, the PBX and/ 
or the network switch can include the components of au- 
dio conference bridge 20 or there functional equivalent. 

5 That is. a telecommunications system in accordance 
with the principles of the present invention can include 
a PBX. an audio conference bridge and/or a network 
switch having any desired means for solving the music- 
on-hold problem in accordance with the principles of the 

10 present invention. 

[0025] In addition, in-particular embodiments, the 
graphbal user interface can include, for example, a rep- 
resentatbn of the type of signal emanating from each of 
the conferees. For example, when an audb bridge de- 

15 termines that a signal from a given conferee is a music- 
on-hold signal, the audio conference bridge can provide 
a GUI-enhanced conferee with a graphical representa- 
tion of that signal type. In such embodiments, the audio 
conference bridge is operable to analyze the signals 

20 emanating from each conferee and determine its type 
(e.g. tones, music, speech). Such emtxxJtments can en- 
able a GUI-enhanced conferee to easily identify whether 
a given conferee is emanating music-on-hold signals, 
and thus easily direct the audb conference bridge to 

2S prevent the music-on-hold signals from reaching the 
other conferees of a conference call. 
[0026] As a result, the invention in its broader aspects 
is not limited to specific details shown and described 
herein. Various modifications may be made without de- 

30 parting from the spirit or scope of the general inventive 
concept as defined by the appended claims. 
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An audio conference bridge operable to provide a 
conference call among a plurality of conferees, the 
audio conference bridge comprising: 

a subsystem for merging audio emanating from 
a conferee location onto audio channels 
through which the audio conference bridge 
sends audb to the other conferee locatbns; 
and 

means for preventing music-on-hold signals 
ennanating from at least one of said conferee 
bcations from being transmittedltth rough the 
audio conference bridge to the other conferee 
bcations during the conference call, said at 
least one conferee location from which music- 
on-hold signals emanate being an offending 
conferee bcatton. 

The audb conference bridge of claim 1 wherein 
said means for preventing comprises a unit opera- 
ble to direct said subsystem to stop merging audio 
emanating from said offending conferee bcation 
onto the audb channels through which the audio 
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conference bridge sends audio to the other confer- 
ee locations, thereby excluding signals emanating 
from the offending conferee location from the con- 
ference call. 

5 

The audio conference bridge of claim 2 further com- 
prising a message generator operable to send a 
message to said offending conferee location, said 
message including a notification that said offending 
conferee location has been temporarily disconnect- io 
ed from the conference call. 

The audio conference bridge of claim 3 wherein 
said message further comprises instructions that 
describe a set of actions to be taken that will cause 
the audio conference bridge to resume merging au- 
dio emanating from the offending conferee location 
onto the audio channels through which the audio 
conference bridge sends audio to the other confer- 
ee locations, thereby rejoining the offending confer- 
ee location to the conference call. 

The audio conference bridge of claim 4 further com- 
prising a detector for detecting said set of actions. 

The audio conference bridge of claim 5 wherein 
said means for preventing further comprises a mu- 
sic detector for detecting music-on-hold signals em- 
anating from said conferee locations. 

The audio conference bridge of claim 1 or 6 further 
comprising means for providing at least one of said 
conferee locations with a graphical user interface 
through a terminal equipment at said at least one of 
said conferee locations. 

The audio conference bridge of claim 7 wherein 
said graphical user interface includes a graphical 
representation of each said conferee location, a 
graphical representation of the sound level of audio 40 
received at said at least one of said conferee loca- 
tbns from the other conferee locations, and a 
graphical representation of an anti-hold button as- 
sociated with each conferee location, each said 
graphical representation of an anti-hold button be- <s 
ing operable, when selected, to signal the audio 
conferer@B bridge to activate said means for pre- 
venting music-on-hold signals emanating from the 
conferee location associated with said selected 
graphical representation of said anti-hold button. so 

A telecommunications conferencing system com- 
prising: 

a merging/summing subsystem for establishing ss 
a conference call among a plurality of audio 
links; and 

means for preventing audio signals appearing 



on an individual one of said audio links from ap- 
pearing on the other audio links when said au- 
dio signals are music-on-hold signals, said au- 
db link upon which music-on-hold signals ap- 
pear being an offending audio link. 

10. The telecommunications conferencing system of 
claim 9 wherein said means for preventing compris- 
es a central processing unit operable to direct said 
merging/summing unit to stop combining audio ap- 
pearing on said offending audio link, thereby dis- 
connecting the offending audio link from the confer- 
ence call. 



said reconnect signals. 

15. The telecommunications conferencing system of 
claim 14 wherein said central processing unit is fur- 
ther operable to direct said merging/summing sub- 
system to resume combining audio appearing on 
said offending audio link onto the other audio links 
in response to a reconnect signal received at said 
detector. 

16. The telecommunications system of claim 9 or 15 
further comprising means for providing a graphical 
user interface through terminal equipment connect- 
ed to at least one of said audio links. 

17. The teleconrvnunications system of claim 1 6 where- 
in said graphical user interface includes a graphical 
representation of each said audio link, a graphical 
representation of the sound level of audio received 
from each said audio link, and a graphical represen- 
tatbn of an anti-hold button associated with each 
said audb link, each sakJ graphical representation 
of an anti-hoki button being operable, when select- 



IS 11. The telecommunications conferencing system of 
claim 10 wherein said means for preventing further 
comprises a music detector for detecting music-on- 
hold signals appearing on sab audio links. 

20 12. The telecommunications conferencing system of 
claim 11 further comprising a message generator 
operable to send a message on said offending au- 
dio link, said message including a notification that 
said offending link has been disconnected from the 
2s conference call due to musb-on-hold. 

13- The telecommunications conferencing system of 
claim 12 wherein said message further comprises 
instructions that describe a set of reconnect signals 
50 that direct the telecommunications conferencing 
system to reconnect the offending conferee location 
to the conference call. 

14. The telecommunications conferencing system of 
55 claim 1 3 further comprising a detector for detecting 
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ed, to signal the audio conference bridge to activate 
said nneans for preventing audio signals appearing 
on the audio link associated with said selected 
graphical representation of said anti-hold button. 

18. A method for use in an audio conference bridge 
which Is operative to establish a conference call 
among a plurality of conferee locations, the method 
comprising the step of: preventing music-on-hold 
signals emanating from at least one of said confer- 
ee locations from being transmitted through the au- 
dio conference bridge to the other conferee loca- 
tions during the conference call. 

19. The method of claim 18 wherein said step of pre- 
venting comprises the step of identifying said at 
least one of said conferee locations from which said 
muslc-on-hold signals emanate as an offending 
conferee location. 

20. The method of claim 1 9 wherein said step of pre- 
venting further comprises the step of preventing au- 
dio emanating from said offending conferee location 
from being combined onto audio channels through 
which audio is sent from the audio conference 
bridge to the other conferee locations, thereby dis- 
connecting the offending conferee location from the 
conference call. 

21. The method of claim 20 further comprising the step 
of sending a message to said offending conferee 
location, said message including a notification that 
said offending conferee location has been tempo- 
rarily disconnected from the conference call due to 
music-on-hold. 



10 



IS 



conferee location, and a graphical representation of 
an anti-hold button associated with each said con- 
feree location, each said graf^hical representation 
of an anti-hold button being operable, when select- 
ed, to signal the audio conference bridge to activate 
said step of preventing mus icon -hold signals em- 
anating from the conferee location associated with 
said selected graphical representation of said anti- 
hold button. 

26. A method for use in-a-telecommunications confer- 
encing system which is operative to establish a con- 
ference call among a plurality of audio links, the 
method comprising the step of: 

preventing audio signals appearing on an in- 
dividual one of said audio links from appearing on 
the other audio links when said audio signals are 
music-on-hold signals. 



20 27. The method of claim 26 wherein said step of pre- 
venting comprises the step of identifying an audio 
link, on which said music-on-hold signals appear, 
as an offending audio link. 

25 28. The method of claim 27 wherein said step of pre- 
venting further comprises the step of preventing au- 
dio appearing on said offending audio link from be- 
ing combined onto the other audio links, thereby 
disconnecting the offending audio finkf rom the con- 

30 ference call. 

29. The method of claim 28 further comprising the step 
of combining audio appearing on sakj offending au- 
dk> link onto the other audio links in response to a 
3S reconnect signal. 



22. The method of clatm 21 wherein said message fur- 
ther comprises instructions that describe a set of re- 
connect signals that will Instruct the audk> confer- 
ence bridge to reconnect the offending conferee k> 
catbn to the conference call. 



30. The method of claim 29 wherein said reconnect sig- 
nal is a touch-tone signal appearing on the offend- 
ing audio link. 



40 



23. The method of claim 22 further comprising the step 
of combining audio emanating from said offending 
conferee location after at least one of said set of ^ 
reconnect signals is sent to said audio conference 
bridge. 

24. The method of claim 1 8 or 23 further comprising the 
step of providing at least one of said conferee loca- so 
tk>ns with a graphical user interface through a ter- 
minal equipment located at saki at least one of said 
conferee locations. 



25. The method of claim 24 wherein said graphical user 
interface includes a graphical representation of 
each said audio link, a graphical representation of 
the sound level of audio received from each said 
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(57) A solution to the music-on-hold problem asso- 
ciated with audio conference calls. The music on-hold- 
problem occurs when a conferee having music-on-hold 
puts the conference call on hold, resulting In a continu- 
ous stream of music being transmitted to the other con- 
ferees. Such a conferee is called an offending conferee. 
The solution presented herein is to prevent music-on- 
hold signals emanating from an offending conferee from 
being passed through an audio conference bridge to the 
other conferees. This is accomplished, in particular em- 



bodiments, by directing a merging/summing subsystem 
of the audio conference bridge to temporarily stop com- 
bining audio emanating from the offending conferee 
from being combined or merged onto audio channels 
through which the other conferees communicate on the 
audio conference. Once the music-on-hotd is teimlnat- 
ed, the offending conferee can rejoin conference call by 
sending a signal that directs the merging/summing sub- 
system to resume the combining of audio signals ema- 
nating from the offending conferee onto the audio chan- 
nels of the other conferees. 
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